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OlympicsWe demonstrate that positive relationships between measures of national gender equality and Olympic medal
wins are robust across a variety of appropriate statistical approaches to analyzing cross-national data. First dem-
onstrated by Berdahl, Uhlmann, and Bai (2015), who controlled for GDP, population, latitude, and income in-
equality, we show that relationships between gender equality and medal wins remain positive when
controlling for GDP per capita, consistently log-transforming positively skewed variables, and fully analyzing
all four gender gap subindexes. TheWin–Win effect ismost robust for gender equality in education and earnings.
Controlling for arbitrarily-deﬁned world regions (“Anglo-Saxon countries” vs. “Africa”) is inappropriate, as such
groupings are based on folk stereotypes, not objective scientiﬁc criteria, and risksmaskingmeaningful differences
between countries. There is, however, often more than one right way to analyze a dataset; we discuss how this
can be addressed by crowdsourcing the analysis of complex datasets prior to publication.
© 2015 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).Kuppens and Pollet (2015) argue that the positive relationship be-
tween national gender equality and Olympic medal wins reported by
Berdahl et al. (2015) is nonsigniﬁcant and even reverses when control-
ling for GDP per capita and world regions. Kuppens and Pollet inconsis-
tently log transform variables, however, in a manner that artiﬁcially
reduces the relationship between gender equality scores and medal
wins. Speciﬁcally, they log transform GDP per capita to correct for pos-
itive skew, but not national population, which is also positively skewed.
This is an easy mistake to make, but has a large effect on the degree of
empirical support obtained for theWin–Win effect. As we demonstrate
below, when GDP per capita and population are both log-transformed,
signiﬁcant positive relationships between measures of gender equality
and medal wins remain.University of British Columbia,
nada.
rdahl).
. This is an open access article underIn addition, Kuppens and Pollet (2015) analyze the overall gender
gap score from theWorld Economic Forum but only one of its four sub-
indexes: educational gender equality. We demonstrate that when all
four subindexes (educational, economic, health, and political gender
equality) are fully analyzed, both educational and economic equality
emerge as important predictors of medal wins.
Controlling for arbitrarily deﬁned world regions, as Kuppens and
Pollet (2014, 2015) advocate, is not done in research on cross-national
comparisons, and for good reason. Such groupings are based on folk ste-
reotypes rather than objective scientiﬁc criteria, and risk obscuring real
national differences.
Although we disagree with Kuppens and Pollet's (2015) conclusion
that gender equality is either unrelated or negatively related to Olympic
medal wins, we acknowledge that there is often more than one right
way to analyze a dataset. The Win–Win effect, like any other ﬁnding
based on a complex set of interrelated variables, cannot remain signiﬁ-
cant at the p b .05 level nomatter which statistical approach and control
variables are used (Anderson & Anderson, 1996). As the ﬁeld movesthe CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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collectively address the issue of analysis-contingent results by
crowdsourcing the analysis of complex datasets prior to publication
(Silberzahn et al., 2015).1. Measures of gender equality positively predict medal wins after
controlling for GDP per capita
As emphasized by Berdahl et al. (2015), any analysis controlling for
national wealth when predicting an outcome from gender equality is
inherently conservative. Gender equality predicts future economic
growth: societies in which men and women are given more equal op-
portunities exploit their human capital more efﬁciently and therefore
enjoy greater prosperity (Barsh & Yee, 2011; Chaaban & Cunningham,
2011; Inglehart & Norris, 2003; Lagerlöf, 2003; Löfström, 2009;
Morrison, Raju, & Sinha, 2007; World Economic Forum, 2014). To the
extent that gender equality contributes to national wealth and athletic
success, controlling for national wealth underestimates the effects of
gender equality on medal wins (S1 elaborates on this point in greater
detail).
That said, it remains important to examine the relationship between
national-level gender equality and Olympic medal wins after control-
ling for national wealth. Table 1 reports the zero-order correlations
between all of the variables in the present analysis. Tables 2 to 5
summarize the results repeating Kuppens and Pollet's (2015) analyses
when GDP per capita and national population are both log-
transformed and all four gender gap subindexes are analyzed.
As seen in Tables 2 and 3, in quasipoisson regressions, overall gender
equality signiﬁcantly predicts Olympic medal wins for women (b= .33,
SE = .13, p = .013) but not for men (b = .05, SE = .11, p = .643).
Tables 4 and 5 show that this pattern of results is similar using negative
binomial regressions: Overall gender equality scores are signiﬁcantly
and positively related to medal wins for women (b = .83, SE = .24,
p b .001), a relationship that is in the same direction but not signiﬁcant
for men (b = .27, SE = .18, p = .128). Thus, controlling for GDP per
capita reduces the relationship between overall gender equality and
medal wins to nonsigniﬁcance for men, but it does not reverse the
sign of the effect. A higher overall level of gender equality in a society
beneﬁts female athletes, without hurting the success of male athletes.
This does notmean, however, that important forms of gender equal-
ity in a society never beneﬁt male athletes. Gender equality is multi-
dimensional, and for this reason Berdahl et al. (2015) fully analyzed
the World Economic Forum's gender gap subindexes for educational,
economic, health, and political gender equality. As seen in Table 1, edu-
cational equality and economic equality exhibit positive zero-orderTable 1
Correlations between study variables.
Variable 1 2 3 4
1. Women's medals
2. Men's medals .82⁎⁎
3. Overall gender equality .22⁎ .24⁎⁎
4. Educational gender equality .19⁎ .23⁎ .58⁎⁎
5. Economic gender equality .22⁎ .18⁎ .74⁎⁎ .19⁎
6. Health gender equality .04 .07 .19⁎ .19⁎
7. Political gender equality .06 .12 .74⁎⁎ .16
8. Gini indexa − .07 − .20⁎ − .10 .01
9. Populationb .41⁎⁎ .36⁎⁎ − .14 − .19⁎
10. GDP per capitab .37⁎⁎ .47⁎⁎ .47⁎⁎ .61⁎
11. Latitude .19⁎ .26⁎⁎ .16 .21⁎
Notes:
⁎ p b .05.
⁎⁎ p b .01.
a Higher scores indicate more economic inequality.
b GDP per capita and population (in thousands) are log transformed.correlationswithmedalwins for bothmen andwomen,whereas equal-
ity in health and political representation do not.
As noted by Berdahl et al. (2015), the equality-medals effect is most
strongly supported across different analytic approaches for the educa-
tional equality subindex. In quasipoisson regressions, educational
equality predicts medal wins for both women (b = 1.42, SE = .49,
p= .004) andmen (b=1.01, SE= .39, p= .010). In the negative bino-
mial regressions, educational equality is likewise a signiﬁcant predictor
of medal wins for both women (b= .75, SE= .35, p= .031) and men
(b= .72, SE= .33, p= .031).
In the analyses reported across Tables 2–5, economic gender equal-
ity also emerges as a positive predictor of athletic performance. As seen
in Tables 2 and 3, in quasipoisson regressions the economic equality
subindex predictswomen'smedals (b= .56, SE= .13, p b .001). This re-
lationship is in the same direction but marginally signiﬁcant for men
(b= .20, SE= .11, p= .082). As seen in Tables 4 and 5, in negative bi-
nomial regressions, economic gender equality signiﬁcantly predicts
medal wins for both women (b = .97, SE = .22, p b .001) and men
(b= .41, SE= .15, p= .005).
The ﬁnal columns of Tables 2–5 report analyses with all four gender
gap subindexes entered into the regression model simultaneously.
These represent some of the most conservative tests of the “Win–
Win” hypothesis, given that different types of gender equality correlate
with each another. For educational and economic equality to predict
medal wins, they must do so above-and-beyond each other as well as
above-and-beyond gender equality in health and political representa-
tion. Despite this, in all regressions, educational and/or economic gen-
der equality signiﬁcantly and positively predict medal wins for male
and female athletes.
It is clear from the analyses in Tables 1–5 that higher levels of
gender equality in health outcomes and political representation do
not facilitate the success of either male or female athletes at the
Olympic games. When entered with the other three subindexes,
the political equality subindex negatively relates to men's medal
wins in the negative binomial model (Table 5). However, the zero-
order correlation between political equality and medal wins for
male athletes is positive in sign (Table 1) and political equality
does not predict men's medal wins when entered by itself in the
model (see Tables 3 and 5). This overall pattern of results suggests
a null rather than a negative relationship between political equality
and medal wins.
The heterogeneous results across gender gap subindexes underscore
the multi-dimensional nature of gender equality. Some types of gender
equality (education and economic) are a “Win–Win” for male and fe-
male athletes, whereas others (health and political representation) do
not affect their success or failure.5 6 7 8 9 10
.06
.30⁎⁎ .08
− .06 .07 − .15
− .22⁎ − .12 .09 − .05
⁎ .20⁎ .22⁎ .23⁎ − .21⁎ − .12
.06 − .01 .10 − .67⁎⁎ .02 .40⁎⁎
Table 2
Results for quasipoisson regressions on women's medals won.
Overall gender
equality
Educational gender
equality
Economic gender
equality
Health gender
equality
Political gender
equality
All gender equality
subindexes
b SE p b SE p b SE p b SE p b SE p b SE p
Intercept .12 .20 .538 − .28 .28 .316 .23 .18 .196 .14 .20 .503 .16 .20 .436 .05 .22 .812
Latitude − .09 .11 .408 − .10 .10 .323 − .09 .09 .338 − .06 .11 .586 − .06 .11 .620 − .09 .09 .285
GDP per capita 1.18 .15 b .001 1.03 .16 b .001 .99 .13 b .001 1.41 .16 b .001 1.37 .13 b .001 .89 .16 b .001
Population 1.27 .11 b .001 1.31 .12 b .001 1.25 .10 b .001 1.20 .11 b .001 1.22 .11 b .001 1.21 .11 b .001
Gini index − .13 .13 .291 − .31 .14 .031 − .25 .12 .039 − .12 .13 .367 − .15 .14 .278 − .35 .13 .006
Overall gender equality .33 .13 .013
Educational gender equality 1.42 .49 .004 .76 .39 .050
Economic gender equality .56 .13 b .001 .55 .13 b .001
Health gender equality − .06 .10 .580 − .08 .09 .386
Political gender equality − .05 .10 .653 − .19 .11 .077
Notes: GDP per capita and population (in thousands) are log transformed.
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formed and gender gap measures are fully analyzed, robust empirical
support emerges for positive relationships betweenmeasures of gender
equality and Olympic medal wins when controlling for GDP per capita
(see S2 for the full set of analyses represented by the decision to log-
transform GDP per capita and/or population). Female athletes from
more gender equal countries overall win more medals. Gender equality
in education and earnings predict more success at the Olympic games
for bothmale and female athletes. Five of the six zero-order correlations
between measures of gender equality and medal wins reported in
Table 1 remain signiﬁcant after controlling for GDP per capita, and all
six remain positive in sign. Taken together, these results provide strong
evidence that greater equality between men and women beneﬁts their
athletic performance.2. Arbitrarily-deﬁned world regions should not be used to analyze
country-level data
An interesting question is precisely which variables should be con-
trolled for when probing the relationship between gender equality
and medal wins. Population size? Wealth? Distance from the equator?
Any control variable requires a strong theoretical foundationmotivating
its inclusion in the analyses.
Kuppens and Pollet (2014, 2015) argue that research on cross-
national comparisons should include controls for world regions. They
use the analogy of research on education and families, inwhich students
are nested within classrooms and individuals are nested within family.
Their analogy of regionswith classrooms and biological relatives breaksTable 3
Results for quasipoisson regressions on men's medals won.
Overall gender
equality
Educational gender
equality
Econom
equality
b SE p b SE p b
Intercept .49 .17 .005 .22 .22 .331 .52
Latitude − .05 .10 .591 − .08 .09 .396 − .05
GDP per capita 1.22 .14 b .001 .98 .14 b .001 1.12
Population .99 .10 b .001 1.05 .10 b .001 1.00
Gini index − .35 .12 .005 − .47 .13 b .001 − .38
Overall gender equality .05 .11 .643
Educational gender equality 1.01 .39 .010
Economic gender equality .20
Health gender equality
Political gender equality
Notes: GDP per capita and population (in thousands) are log transformed.down rapidly. School classes and families are objectively deﬁned
groups, like nations; world regions are not.
The world regions Kuppens and Pollet (2015) control for include
widely geographically dispersed “Anglo-Saxon countries” and arbitrary
cut-offs within continents, such as “Northern andWestern Europe” ver-
sus “Central and Eastern Europe,” and “Central and East Asia” versus
“South and Southeast Asia.” They combine 24 countries into one
“Africa” region and group Iran, Israel, Morocco, and Turkey as part of
“Middle East and North Africa.” In their supplement, they report analy-
ses with alternative regional groupings, such as “Asia” (e.g., Iran, China,
Japan, India, and Kazakhstan) and “Insular Paciﬁc” (e.g., Philippines,
Indonesia, Australia, and Fiji).
The national groupings proposed byKuppens and Pollet (2015) are ar-
bitrary and subjective and should not be used when analyzing country-
level data. In some cases, there are arguably greater national similarities
across thanwithin these regions. These groupings do not follow a defensi-
ble logic based on objective and consistent empirical criteria. Rather, they
appear to represent subjective judgments based on folk stereotypes.
Highlighting this arbitrariness, Kuppens and Pollet employ inconsistent
sets of regional groupings in their different critiques (2014, 2015).
For this reason, as well as empirical ones (see S3), psychological re-
search on cross-national comparisons does not make it a practice to use
regional dummies of any kind. A far superior strategy is to assess how
countries with objectively deﬁned legal borders differ on a dimension
of interest and to examine whether those national differences predict
relevant outcomes. This is precisely what was done in Berdahl et al.
(2015) and in other research on cross-national comparisons (e.g.,
Bernard & Busse, 2004; Gelfand et al., 2011; Guiso, Monte, Sapienza, &
Zingales, 2008).ic gender Health gender
equality
Political gender
equality
All gender equality
subindexes
SE p b SE p b SE p b SE p
.17 .002 .47 .18 .008 .48 .17 .006 .28 .22 .215
.09 .571 − .05 .10 .624 − .04 .10 .716 − .06 .09 .511
.14 b .001 1.29 .13 b .001 1.27 .12 b .001 1.03 .15 b .001
.10 b .001 .97 .10 b .001 .97 .10 b .001 1.00 .10 b .001
.12 .002 − .35 .12 .005 − .40 .13 .002 − .51 .13 b .001
.82 .40 .041
.11 .082 .17 .12 .169
− .06 .10 .514 − .11 .09 .220
− .12 .09 .195 − .18 .10 .066
Table 4
Results for negative binomial models on women's medals won.
Overall gender
equality
Educational gender
equality
Economic gender
equality
Health gender
equality
Political gender
equality
All gender equality
subindexes
b SE p b SE p b SE p b SE p b SE p b SE p
Intercept .10 .17 .554 .16 .18 .368 .03 .16 .847 .26 .17 .129 .25 .17 .135 − .03 .17 .840
Latitude .05 .17 .761 − .17 .18 .364 .02 .17 .904 − .05 .17 .796 − .03 .18 .864 − .09 .19 .632
GDP per capita .75 .19 b .001 .77 .23 b .001 1.00 .16 b .001 1.15 .18 b .001 1.11 .19 b .001 .74 .24 .002
Population 1.29 .18 b .001 1.30 .19 b .001 1.37 .19 b .001 1.20 .19 b .001 1.20 .19 b .001 1.44 .19 b .001
Gini Index − .40 .18 .022 − .47 .19 .015 − .23 .17 .165 − .31 .18 .079 − .32 .18 .075 − .36 .19 .056
Overall gender equality .83 .24 b .001
Educational gender equality .75 .35 .031 .59 .34 .087
Economic gender equality .97 .22 b .001 .93 .22 b .001
Health gender equality − .05 .18 .790 − .02 .16 .915
Political gender equality .06 .19 .735 − .05 .16 .758
Notes: GDP per capita and population (in thousands) are log transformed.
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As seen abovewith theWin–Win effect, there are oftenmultipleways
to analyze the samedataset—somemore defensible than others—that can
lead to variability in results. Two of the present authors have, together
with a large group of colleagues, launched a program of research on
crowdsourcing data analysis that both highlights and seeks to address
this issue (Robinson et al., 2015; Silberzahn et al., 2015). In these
crowdsourced projects, different teams of researchers are provided
with the same dataset to test the same hypothesis. The teams at ﬁrst
work independently, and then are informed of each other's methods
(but not results) so that they can provide detailed feedback and engage
in methodological debates.
In our ﬁrst project, 29 teams used the same dataset to test the hy-
pothesis that soccer referees are more likely to give red cards to dark
skin toned players than to light skin toned players (Silberzahn et al.,
2015). Analytic approaches variedwidely across teams, as did estimated
effect sizes, which ranged from 0.89 to 2.93 in odds ratio units. The
range of estimated effect sizes among analysts with a very high level
of statistical expertise was similar to that for comparatively less expert
analysts. Despite this striking variability, there was also some conver-
gence in ﬁndings and conclusions: Over two-thirds of the teams (69%)
reported a statistically signiﬁcant effect in the expected direction, and
team leaders indicated overall agreement that the data supported the
hypothesis that dark skin toned players received more red cards.
Crowdsourcing data analysis highlights both convergence in conclu-
sions and the contingency of results on choices of analytic strategy. Such
analysis-contingent results are likely a basic property of most complex
datasets and empirical ﬁndings, the present dataset on Olympic medal
wins not excluded. One implication is that even true ﬁndings will
often not be statistically signiﬁcant at the p b .05 level with everyTable 5
Results for negative binomial models on men's medals won.
Overall gender
equality
Educational gender
equality
Econom
equality
b SE p b SE p b
Intercept .53 .14 b .001 .44 .15 .005 .50
Latitude .11 .14 .422 − .01 .13 .940 .09
GDP per capita 1.12 .18 b .001 .94 .20 b .001 1.16
Population .81 .13 b .001 .84 .13 b .001 .88
Gini index − .28 .16 .077 − .40 .17 .017 − .28
Overall gender equality .27 .18 .128
Educational gender equality .72 .33 .031
Economic gender equality .41
Health gender equality
Political gender equality
Notes: GDP per capita and population (in thousands) are log transformed.possible operationalization of key variables, combination of covariates,
and choice of statistical tests. In the case of the Win–Win effect, the re-
lationship between gender equality and Olympic medal wins ﬁnds em-
pirical support with a variety of controls and analytic strategies, but of
course not all of them.
That there aremany defensibleways to analyze the same dataset also
holds important implications for both the analysis and re-analysis of data
from scientiﬁc papers. When data analysis is crowdsourced, numerous
analysts test the same hypothesis in distinct ways, with limited individ-
ual incentive to produce anything other than themost error-free and ac-
curate results. But in a standard scientiﬁc investigation, there is a strong
individual incentive to produce a publishable result. It is possible for a
single analyst to test the same hypothesis numerous ways with the
same dataset and choose the one speciﬁcation that produces statistically
signiﬁcant support for his or her theory (i.e., to engage in p-hacking;
Simmons, Nelson, & Simonsohn, 2011).
The issue of perverse incentives and analytic ﬂexibility on the part of
original authors has been the topic of considerable discussion in the
ﬁeld of late. Less discussed is the fact that parallel problems emerge
with respect to the re-analysis of data. To publish a reply to an original
paper, the re-analyst has a strong incentive to attempt many speciﬁca-
tions and chose an approach that produces the least possible support
for the original paper's hypothesis (i.e., to engage in reverse p-hacking;
Schnall, 2014). This is highly problematic. Analysis-contingent results
make it almost inevitable that any true relationship will ﬁrst become
non-signiﬁcantly positive and then eventually reach zero or even re-
verse as more and more controls are added or different analytic ap-
proaches are employed (Anderson & Anderson, 1996; Silberzahn et al.,
2015). One of the many advantages of crowdsourcing data analysis
prior to publication is to avoid non-scientiﬁc incentives in both the orig-
inal analysis and re-analysis of data.ic gender Health gender
equality
Political gender
equality
All gender equality
subindexes
SE p b SE p b SE p b SE p
.14 b .001 .53 .14 b .001 .53 .14 b .001 .39 .15 .009
.13 .485 .07 .13 .571 .01 .14 .921 − .06 .14 .656
.15 b .001 1.29 .16 b .001 1.34 .17 b .001 1.02 .21 b .001
.14 b .001 .75 .13 b .001 .78 .13 b .001 .96 .14 b .001
.16 .075 − .27 .16 .091 − .30 .16 .066 − .43 .17 .011
.58 .33 .073
.15 .005 .47 .16 .003
− .10 .14 .482 − .08 .13 .524
− .17 .15 .267 − .30 .15 .041
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Countries that aremore gender equal in importantways enjoy great-
er athletic success at theOlympic games, an effect that holds not only for
female but also for male athletes. This Win–Win effect ﬁnds empirical
support with a variety of valid statistical controls and analytic ap-
proaches, including controls for GDP per capita. It is most robustly sup-
ported with regard to gender equality in education and earnings.
Further controlling for arbitrarily-deﬁned world regions is neither ap-
propriate in this case nor for research on cross-national comparisons
more generally. Such groupings are based on naïve stereotypes rather
than scientiﬁc criteria, and controls for region risk obscuring the true ef-
fects of the characteristics of the world's many diverse nations.
To address the challenge of scientiﬁc results that are contingent, in
part, on the analytic choices of researchers, we as a community can
crowdsource the analysis of complex datasets prior to publication.
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